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[57] ABSTRACT 
A channel-selection control system for a frequency 

Kikuo Usugi, Toda, Japan 

[11] 4,380,826 
[45] Apr. 19, 1983 

synthesizer type receiver which comprises: a frequency 
synthesizer (1); a plurality of switches (SW1, SW2) cor 
responding to channels having different broadcasting 
programs, respectively; a plurality of memories (ROM1, 
ROMg) associated with the respective switches (SW1, 
SW2) and each storing data signals (n) corresponding to 
broadcasting waves for one broadcasting program; a 
clock generator (CK) for producing clock pulses; a 
counter (CNT) adapted to count up by the clock pulses 
for producing address signals (m) for the memories; a 
comparator (COMP) for comparing a level value of a 
received signal outputted from said frequency synthe 
sizer (1) with a preset reference level value; and a gate 
circuit (G4) responsive to said comparator for prevent 
ing the clock pulses from being inputted to said counter 
(CNT) when the level value of the received signal is 
higher than the reference level value and for allowing 
the clock pulses to be inputted to the counter (CNT) 
when the level value of thetreceived signal is lower than 
the reference level value; the data signal corresponding 
to the address signal produced from said counter 
(CNT), being read out from the memory (ROM1, 
ROMz) associated with the switch (SW1, SW2) se 
lected; said read out data signal being supplied as a 
program signal to a programmable divider (PD) in 
cluded in a PLL circuit of the frequency synthesizer (1). 

5 Claims, 2 Drawing Figures 

FREQUEPCY 
SYNTHESIZ 
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CONTROL SYSTEM FOR CHANNEL SELECTION 

BACKGROUND OF THE INVENTION 
Field of the Invention 
This invention relates to a channel-selection control 

system for a PLL (phase-locked loop) type ‘synthesizer 
receiver, and more particularly to a channel-selection 
control system for a frequency synthesizer type re 
ceiver, which is operative in association with a pro 
grammable divider with a variable division ratio, consti 
tuting a part of a PLL circuit of the frequency synthe 
sizer type receiver, and capable of detecting and receiv 
ing, among plural broadcasting waves, one which is in 
good reception condition and whose level exceeds a 
preset reference level, in a broadcasting system wherein 
one broadcasting program is transmitted in the form of 
broadcasting waves of different frequencies. 

In some broadcasting system, a plurality of channels 
have different broadcasting contents or programs, re 
spectively, and each of the broadcasting content or 
program is transmitted at different frequencies. For 
example, according to Nihon Shortwave Broadcasting, 
the ?rst channel (the ?rst program) uses frequencies of 
3,925, 6,055 and 9,595 MHz and the second channel (the 
second program) uses frequencies of 3,945, 6,155 and 
9,760 MHz for broadcasting the ?rst and the second 
program, respectively. In such a broadcasting system, it 
is very effective to automatically detect and receive, 
among broadcasting waves, one which is in good recep 
tion condition and whose level exceeds a preset refer 
ence level. 

SUMMARY OF THE INVENTION 
It is therefore an object of the present invention to 

provide a novel channel-selection control system for a 
frequency synthesizer type receiver, with a view to 
meeting the demands in the ?eld. 

In accordance with the present invention, there is 
provided a control system for channel selection which 
comprises: ‘ 

a frequency synthesizer; 
a memory means provided for respective channel for 

storing data signals respectively corresponding to 
broadcasting waves having the same broadcasting con 
tent; 

a clock generating. means for producing clock pulses; 
a ?rst counter means counting the clock pulses for 

producing an address signal of the memory means and 
supplying said signal to the memory means; 

a channel-selecting means for selecting a data signal 
outputted from said memory means in response to the 
address signal and for applying said data signal to said 
frequency synthesizer; 

a reference level setting means; 
a means for comparing a level of a received signal 

outputted from said frequence synthesizer and refer 
ence level set by said referency level setting means; and 

a ?rst gate circuit for selectively supplying clock 
pulses to said ?rst counter means from said clock gener 
ating means in response to an output from the compar 
ing means. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of one embodiment of the 

present invention; and 
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2 
FIG. 2 is a similar block diagram of another embodi 

ment of the present invention. 

DESCRIPTION OF THE EMBODIMENTS 

FIG. 1 illustrates one embodiment of a channel-selec 
tion control system for a frequency synthesizer type 
receiver in accordance with the present invention, 
which is applicable to a broadcasting system such that 
two channels CH1 and CH2 have different broadcasting 
contents or programs and the broadcasting content of 
each of the channels is transmitted through two or more 
broadcasting waves. 
A frequency synthesizer portion 1 is formed essen 

tially of a known prescaler type PLL circuit. More 
speci?cally, the PLL circuit is comprised of a local 
oscillator VCO, a prescaler (l/p frequency divider) PS, 
a programmable divider PD, a phase detector PH and a 
low pass ?lter LPF. An oscillation frequency of an 
output from the local oscillator VCO is controlled, by a 
data signal (a program signal shown as an n-bit signal) 
supplied to the programmable divider PD as will be 
described in detail later, so that desired frequency can 
be received. In the ?gure, AT is an autenna, RF is a 
radio-frequency circuit, MIX is a mixer circuit, IF is an 
intermediate-frequency ampli?er circuit, OSC is a refer 
ence oscillator, and D is a divider. An output from the 
frequency synthesizer portion 1, i.e., an output from the 
intermediate-frequency ampli?er circuit IF, a received 
signal, is applied to a loudspeaker SP through a low-fre 
quency ampli?er AMP. 
SW1 and SW2 designate channel-selecting switches 

coupled to suitable pulse generating circuits PG1 and 
PG2, respectively. When the switch SW1 is closed, the 
receiver is rendered ready to receive a broadcasting 
wave of the ?rst channel CH1, and when the switch 
SW2 is closed, the receiver is rendered ready to receive 
a broadcasting wave of the second channel CH2. A ?rst 
read-only memory ROM1 stores program data corre 
sponding to the plural frequencies (for example, 3,925, 
6,055, 9,595 MHz in Nihon Shortwave Broadcasting, 
through which the broadcasting content of the first 
channel CH1 is transmitted, while a second read-only 
memory ROM; stores program data corresponding to 
the plural frequencies (for exampel, 3,945, 6,115, 9,760 
MHz in Nihon Shortwave Broadcasting) through 
which the content of the broadcasting content is trans 
mitted. The data stored in the ?rst and second memories 
ROM1 and ROMZ, respectively, are addressed by ad 
dress signals (illustrated as m-bit signals, respectively) 
provided by an output OUTC from a counter CNT. Data 
read out from a memory outputm1 and a memory out 
put,,,; are selectively provided to the programmable 
divider PD for operating the frequency synthesizer 
portion 1. 
When an operation selector switch SW3 is at a posi 

tion MAN (grounded) so as to manually search broad 
casting waves to ?nd a wave in a good reception condi 
tion, the control system of ‘the invention will operate as 
follows: 

In case the switch SW2 has ?rst been in the closed 
state to receive a broadcasting Wave of the channel 
CH2 and, then, the switch SW1 is closed to receive a 
broadcasting wave of the ?rst channel CH1, a ?ip-?op 
circuit FF1 is set by a pulse from the pulse generating 
circuit PG1 and, at the same time, a ?ip-?op circuit FFZ 
is reset. Since one input of an AND gate G1 becomes 
high by an output from an inverter INV1, the pulse 
signal generated by the pulse generating circuit PG1 
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upon closing of the switch SW1 is supplied to an input 
IN of the ?rst counter CNT through an OR gate GG1, 
the AND gate G1 and an OR gate GG;. As a result, an 
address signal is produced from an output OUT, from 
the counter CNT, and a data signal corresponding to 
the address signal is read out from the memory ROM1. 
Since a Q1 output from the ?ip-?op circuit FF1 is sup 
plied to one input of an AND gate 6;, the read-out data 
signal is supplied to the programmable divider PD of 
the frequency synthesizer portion 1 through the AND 
gate G; and an OR gate GG3, which enables receiving 
of a broadcasting wave of the channel CH1 which cor 
responds to the data signal read out by the address 
signal from the counter CNT. 
When the reception condition of such a broadcasting 

wave becomes unsatisfactory, and the switch SW1 is 
operated to be closed again, a pulse signal generated 
thereby is supplied to the input IN of the counter CNT 
through the OR gate GG1, the AND gate G1 and the 
OR gate G6; to count up the counter CNT. Therefore, 
a different data signal is read out from the memory 
ROM1 by a new address signal produced from an output 
OUTc from the counter CNT, and another broadcasting 
wave (having the same broadcasting content) corre 
sponding to this data signal becomes receivable. 

Thus, upon every closing of the switch SW1, differ 
ent broadcasting waves of the channel CH1 can be re 
ceived sequentially to search for a broadcasting wave 
which can be received in a good condition. 
An operation when the switch SW; is closed to re 

ceive a broadcasting wave of the second channel CH; is 
similar to that when the switch SW1 is closed. More 
speci?cally, when the switch SW1 is opened and the 
switch SW; is closed, the ?ip-?op circuit FF1 is reset by 
a pulse generated by the pulse generating circuit PG; 
and, at the same time, the ?ip-?op circuit FF; is set, so 
that a Q; output from the ?ip-?op circuit FF; is supplied 
to one input of an AND gate G3. This enables receiving 
of a broadcasting wave of the channel CH; which cor 
responds to a data signal read out from the memory 
ROM; by an address signal from the ?rst counter CNT. 
Thereafter, upon every closing of the switch SW;, dif~ 
ferent broadcasting waves of the channel CH; are re 
ceived sequentially to search a broadcasting wave 
which can be received in a good condition. 
On the other hand, when the operation selector 

switch SW3 is thrown to a position AUT which is con 
nected to a positive power source, so as to automati 
cally search a broadcasting wave which can be received 
in a good condition exceeding a predetermined receiv 
ing level, the control system of the invention will oper 
ate as follows: 
An output of the intermediate-frequency ampli?er IF 

is coupled to an input of a shaping circuit S. The shap 
ing circuit S outputs a receiving level signal indicating 
a level of a ?eld strength upon every receiving of a 
broadcasting wave, while a reference signal generating 
circuit VR outputs a reference level signal indicating a 
value of a predetermined reference level. The receiving 
level signal and the reference level signal are inputted to 
a comparator COMP to be subjected to comparison by 
the comparator COMP. An output of the comparator 
COMP becomes high when the ?eld strength of the 
received signal is reduced and the level value of the 
receiving level signal is lower than that of the reference 
level signal, and becomes low, indicating a good receiv 
ing condition, when the level value of the receiving 
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4 
level signal is higher than that of the reference level 
signal. 
Assuming that the field strength of the received sig 

nal is low and the output of the comparator COMP is 
high, and the operation selector switch SW3 is switched 
to the position AUT connected to the +B power 
source, an AND gate G4 is put into an operative state so 
that a clock pulse output from a clock generator CK is 
supplied to the input IN of the counter CNT through 
the AND gate G4 and the OR gate 66;. At this time, 
since an output of the inverter INV1 is at a low level, the 
AND gate G1 is in an inoperative state. The counter 
CNT counts up by every clock pulse inputted thereto to 
successively output address signals. As a result, data 
stored in the memory ROM1 or ROM; is read out, ac 
cording to the positions of the switches SW1 and SW;, 
so that broadcasting waves of the channel CH1 or CH; 
are received sequentially. Although the counter CNT 
counts up by clock pulses inputted thereto, to succes 
sively produce address signals for reading out data 
stored in the memory ROM1 or ROM;, it is reset to 
recover the original state when all the data stored in the 
memory ROM1 or ROM; is scanned. 

In the automatic searching operation mode, when the 
level value of the received level signal outputted from 
the shaping circuit S becomes higher than the reference 
level value and a good receiving condition is detected, 
the input of the AND gate G4 coupled to the coutput of 
the comparator COMP becomes low so that the clock 
pulse outputted from the clock generator CK is pre 
vented from being inputted to the counter CNT. Thus, 
the good reception condition can be maintained. 
When the output of the comparator COMP is high, 

i,e., the level value of the received level signal does not 
exceed the preset reference level value, a switch SW4 is 
opened by an output of a monostable multivibrator MV 
to prevent inputting to the low-frequency ampli?er 
AMP, and an indicator IND] is, for example, lit to indi 
cate a searching mode. 

In this embodiment, when the level values of the 
received level signals of all the received broadcasting 
waves are lower than the preset reference level value, 
the searching operation is carried out endlessly. In such 
a case, the operation selector switch SW3 is thrown to 
the position MAN so as to search a broadcasting wave 
which can be received in a less worse condition, in such 
a manner as described above. Alternatively, the refer 
ence level set by the reference signal generating circuit 
VR may be made variable so as to change a reference 
level according to reception areas. In this case, a broad 
casting wave in a good reception condition can be con 
tinuously searched by an automatic operation without 
requiring a manual operation. 
FIG. 2 shows another embodiment of the present 

invention, which further includes a timer TIM, a ?ip 
flop circuit FF3 and a second counter CNT; and can 
perform an improved automatic searching operation. 
The manual searching operation by the switches SW1 to 
SW3 is substantially the same as that of the foregoing 
embodiment. 
Under such conditions that the ?ip-?op circuit FF3 is 

set by a pulse signal supplied at given periods from the 
timer TIM, an output Q of the ?ip-?op circuit FF; is 
high, the ?eld strength of the received signal is low and 
an output of the comparator COMP is high, when the 
operation selector switch SW3 is actuated to the posi 
tion AUT, the clock pulse output from the clock gener 
ator CK is provided to the input IN of the ?rst counter 
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CNT] through the AND gate G4, an AND gate G5 and 
the OR gate GG; and, at the same time, to an input IN 
of the second counter CNT2. The counters CNT1 and 
CNT; count up upon every inputting of clock pulses, 
and the counter CNT1 outputs address signals sequen 
tially. As a result, the data stored in the memory ROM; 
or ROM; is read out depending on the positions of the 
switches SW1 and SW2, enabling broadcasting waves of 
the channel CH1 or CH; to be received sequentially. In 
this connection, it is to be noted that while the counter 
CNT; counts up by the clock pulses inputted thereto, to 
sequentially produce address signals, for reading out the 
data stored in the memory ROM1 or ROMZ, the output 
OUT of the second counter CNT; is rendered high to 
reset the ?ip-?op circuit FF3 when the counter CNT; 
reaches a preset count number, e.g., when all the data 
stored in the memory ROM1 or ROM; are scanned. As 
a result, one output of the AND gate G5 becomes low 
by a signal from the output Q of the ?ip-?op circuit 
FF3, and no clock pulses are supplied to the counter 
CNT] any more. Thus, the system of the invention can 
be prevented from repeating the searching operation 
when the reception level signals of the all ‘received 
broadcasting waves are lower than the preset reference 
level value. In addition, since an indicator IND; (a lamp 
indicator, or a sound indicator such as a buzzer, a syn 
thetic sound generator, etc.) is coupled to an output of 
an AND gate G6, a condition that reception is not possi 
ble can be indicated. Furthermore, by opening the 
switch SW4 to prevent inputting to the low-frequency 
ampli?er AMP, the speaker SP can be disconnected. 

In the automatic searching operation mode, when the 
level value of the reception level signal outputed from 
the shaping circuit S becomes higher than the reference 
level value and a good reception condition is detected, 
the input of the AND gate G4 coupled to the output of 
the comparator COMP becomes low so that a clock 
pulse outputted from the clock generator CK is pre 
vented from being inputted to the counter CNT and the 
desired reception condition can be maintained. 
According to the present invention as described 

above, it is possible to easily and quickly search a broad 
casting wave in a good reception condition which ex 
ceeds the preset reference level value in the broadcast 
ing system wherein one broadcasting program is trans 
mitted through plural broadcasting waves. Therefore, 
the channel-selection control system of the invention is 
the most suitable for a moving receiver such as a car 
radio. 
When the invention is applied to the reception of, for 

example, Japan Shortwave Broadcasting, the address 
signals outputted from the counter CNT1 may be pro 
cessed by a suitable decoder so as to selectively light an 
indicating lamp corresponding to the 'wave 3, 6 or 9 
MHz. 
Although the control system of the present invention 

is adapted for two-channel broadcasting system in the 
embodiments as illustrated, it may also be applicable to 
a multi-channel broadcasting system by further employ 
ing memories, ?ip-?op circuits, switches, etc. 

I claim: 
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6 
1. A control system for channel selection in a fre 

quency synthesized radio receiver which comprises: 
a frequency synthesizer coupled to a receiver front 
end portion; 

a memory means provided for storing data signals 
respectively corresponding to broadcasting waves 
having the same broadcasting content; 

a clock generating means for producing clock pulses; 
a ?rst counter means counting the clock pulses for 

producing an address signal of the memory means 
and supplying said signal to the memory means; 

a channel-selecting means for selecting a data signal 
outputted from said memory means in response to 
the address signal and for applying said data signal 
to said frequency synthesizer to control it so that 
said front end portion receives a broadcasting 
wave signal having a desired frequency corre 
sponding to said data signal; 

a reference level setting means; 
a means for comparing a level of the received broad 

casting wave signal outputted from said front end 
portion and a reference level set by said reference 
level setting ‘means; and 

a ?rst gate means coupled to said means for compar 
ing for selectively supplying clock pulses to said 
?rst counter' means from said clock generating 
means, said channel-selecting means being com 
prised of selecting switches corresponding to re 
spective channels, pulse generating circuits con 
nected to said switches, respectively, ?ip-?op cir 
cuits each adapted to be set by a pulse supplied 
from the respective pulse generating circuit 
through the respective selecting switch, and a sec 
ond gate means for selecting the data signal from 
said memory means in response to an output from 
one of said ?ip-?op circuits. 

2. A control system for channel selection according 
to claim 1, which further comprises a ?rst switch means 
for on-off controlling the received broadcasting wave 
signal outputted from said front end portion in response 
to an output from the comparing means, a second 
counter means, and a means for controlling said ?rst 
switch means in response to a count-output from said 
second counter means. 

3. A control system for channel selection according 
to claim 1, which further comprises a third gate means 
for selectively supplying pulses from the pulse generat 
ing circuits to said first counter through the respective 
switches, and an operating means for automatic-manual 
channel selection to selectively render said third gate 

' means operative. 

4. A control system for channel selection according 
to claim 2, wherein the control means is comprised of a 

65 

timer, a ?ip-?op circuit set by an output from the timer 
and reset by a count~output from the second counter, 
and a fourth gate means for selectively providing an 
output pulse from said ?rst gate means to said ?rst 
counter means in response to an output from said ?ip 
?op circuits. 

5. A control system for channel selection according 
to claim 2, wherein said control means includes an indi 
cating means for indicating that the count by said sec 
ond counter means reaches a predetermined value. 
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